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Ferrosilicate perovskite (Mg,Fe)SiO3 is the most abundant minerals in the Earth’s lower  
mantle, containing high concentration of iron [1]. The study of properties of this material 
under high pressures and high temperatures allowed, in the last decade, to understand several 
properties of the lower mantle [2-4].  
Most of the known information on the Earth´s lower mantle is obtained indirectly, using 
information from seismic wave propagation across the mantle or high pressure experiments. 
Measurements on seismic waves help to understand the density and elastic properties of the 
mantle, but the challenge is to use such information to identify the precise chemical 
composition of the mantle. To build compositional models, it is important to correlate their 
elastic properties with those from known minerals, which were obtained in laboratory under 
equivalent thermodynamic conditions of the mantle [5]. 
 
We computed the structural and electronic properties of different systems of aluminum 
substitutional and vacancies of Si and Mg of MgSiO3, for several pressures, using the VASP 
code [6]. Our results are discussed in the context of models proposed to explain the formation 
energy of the Al impurities and the influence of Al in the spin transitions of iron in MgSiO3 in 
high pressures [7, 8].  
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